In MCF10A cells, pools of siRNAs (indicated by HGNC symbol at top) were used to deplete each of the indicated hits for 72 hours. Cells were then fixed and stained with Hoechst for nuclei and with antibodies to fibrillarin to identify nucleoli. Images were acquired using the InCell 2200 Imaging System (GE Corporation). A CellProfiler (Jones et al., 2008) pipeline was used to count the number of nucleoli per nucleus. The relative frequency of the number of nucleoli per nucleus was plotted for each siRNA target. Histograms for the screen controls (siGFP and siUTP4) as well as the 20 high-confidence hits used in further analyses are shown here. A) Northern blot analysis of the 20 selected hits using a probe for the 5'ETS (probe P1) as well as a 7SL loading control. A diagram of the pre-rRNA processing intermediates detected by the probe is shown to the right. Results are as described in Fig 3C. 1° indicates the 47S and 45S pre-rRNA processing intermediates. B) Northern blot analysis of the 20 hits of interest using a probe for the 5'ETS (P2) as well as a 7SL loading control. A diagram of the pre-rRNA processing intermediates detected by the probe is shown to the right. Results are as described in Fig 3C. 1° indicates the 47S and 45S pre-rRNA processing intermediates. C) Northern blot analysis of the 20 hits of interest using a probe for the 5'ITS1 as well as a 7SL loading control. A diagram of the pre-rRNA processing intermediates detected by the probe is shown to the right. For siGRB2 and siIQSEC3, the 7SL image is the same as that in Figure 3C , because the same northern blot was re-probed with the 5'ITS1 probe. 1° indicates the 47S and 45S pre-rRNA processing intermediates. Fig 3A for probe placement). siRNAs that gave significant pre-rRNA processing defects were grouped into 5 patterns (labeled Pattern A-C, 30S +1 , or Miscellaneous). Data are shown as mean ± SEM, relative to siNT, on a LOG2 scale. N=3. Significance was calculated by Two-way ANOVA with Sidak's multiple comparisons test using GraphPad Prism. * p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001, **** p ≤ 0.0001. 1° indicates the 47S and 45S pre-rRNA processing intermediates. . Probes used to detect each ratio are listed to the left of each RAMP profile (see Fig 3A for probe placement). Data are shown as mean ± SEM, relative to siNT, on a LOG2 scale. N=3. Significance was calculated by Two-way ANOVA with Sidak's multiple comparisons test using GraphPad Prism. * p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001, **** p ≤ 0.0001. 1° indicates the 47S and 45S pre-rRNA processing intermediates.
Figure S5. Related to Experimental Procedures. Six tested high-confidence hits show knockdown by qPCR.
Data are shown as mean ± SEM, relative to siNT. N=3. Significance was calculated by One-way ANOVA with Dunnett's multiple comparisons test using GraphPad Prism. ** p ≤ 0.01, *** p ≤ 0.001, **** p ≤ 0.0001. Tables   Badertscher Overlap  Neumüller Drosophila Overlap  Neumüller Yeast Overlap  AAMP  NMT2  IQSEC3  ANXA11  NOP58  KAT5  COL9A3  RPS4X  NMT2  DNTTIP2  RRN3  RRN3  MPHOSPH10  SUPT5H  SUPT5H  NOP58  SYVN1  RPLP2  TMC2  RPS11  RPS13  RPS14  RPS16  RPS24  RPS28  RPS3A  RPS4X  RPS5  RPS9  TAPBP   Table S3 Specifically, nuclei were segmented based on the nuclear Hoechst staining channel. Nucleoli were identified in the fibrillarin fluorescence channel using several size and intensity/contrast thresholds. Each nucleolus was mapped to a nucleus, and the image features (number nucleoli/nucleus) were quantified. Mean and standard deviation of control samples were used to calculate signal-to-background (S/B), coefficient of variation (CV), and Z prime (Z) factors for each screening plate to ensure screening quality.
Supplemental
The hit threshold was defined as three standard deviations above the mean of the normalized values of the entire screening population. Hits with a viability of less than 10% of the siGFP control were removed from the dataset. Hits not expressed in breast, according to Illumina Body Map data (Petryszak et al., 2015) (FPKM = 0), were also removed from the dataset.
qPCR Assays
Intron-spanning primers were used whenever possible, and previously published primers were also used where such primers existed (KAT5 (Takino et al., 2016) , CRK (Yue et al., 2016) , and 7SL (Galiveti et al., 2010) ). Primers testing THAP1, GRB2, NMT2, and SAMD15 were developed using the online resource PrimerBank (Spandidos et al., 2010) . See the table below for primer sequences.
Three biological replicates, each with three technical replicates were quantified for each of the 6 tested hits as well as the non-targeting control siRNA pool (siNT) and no RT control reactions. All RNA used for cDNA creation had A260/A230 values above 1.7. cDNA synthesis was performed using the iScript TM gDNA Clear cDNA Synthesis Kit from , and the SYBR Green reagent was also purchased from Bio-Rad (Cat. No. 172-5121). Melt curves were performed for each sample, ensuring the amplification of a single product. Cycling parameters using the Applied Biosystems StepOne Plus are as follows: initial denaturation at 95°C for 30s and 40 cycles of 95°C for 15s and 55°C for 30s. Melt curve analysis: 95°C for 15s, then 55°C for 1 min, and a gradual increase in temperature (0.3°/15s) to 95°C. SAMD15 expression was low (CT values > 35), so we utilized the SsoAdvanced PreAMP Supermix kit from BioRad (Cat. No. 172-5160) according to the manufacturer's instructions to achieve appropriate CT values for quantitation.
Analysis was completed using the comparative CT method (ΔΔCT). Significance was calculated by One-way ANOVA with Dunnett's multiple comparisons test using GraphPad Prism. ** p ≤ 0.01, *** p ≤ 0.001, **** p ≤ 0.0001. 
Target

Luciferase Assays
MCF10A cells were seeded at a density of 1x10 5 cells per well in 24-well plates. Twenty-four hours later, siRNAs were added (9.7 nM final) using Lipofectamine® RNAiMAX transfection reagent (ThermoFisher Scientific) as per the manufacturer's recommendations. Twenty-four hours before harvesting, the cells were transfected with 1000 ng pHrD-IRES-Luc (Ghoshal et al., 2004) and 2 ng of a Renilla luciferase containing plasmid (Freed et al., 2012) using Lipofectamine 2000 or 3000 (ThermoFisher Scientific) as per the manufacturer's protocol. Seventy-two hours after siRNA knockdown, luciferase activity was measured on a 20/20n luminometer (Turner Biosystems) using the Dual-Luciferase Reporter Assay System (Promega, E1910) as per the manufacturer's instructions with additional scraping to remove all cells from the plate. To control for transfection efficiency, the ratio of firefly to Renilla luciferase activity was calculated. Three biological replicates were performed. Significance (p < 0.05) was calculated by Student's t-test using GraphPad Prism, version 7.01 for Windows, GraphPad Software, La Jolla California USA, www.graphpad.com.
Northern Blotting
MCF10A cells were seeded at 1x10 5 cells per well in 6-well tissue culture plates. Twenty-four hours later, siRNAs were added (30 nM final) using Lipofectamine® RNAiMAX transfection reagent (ThermoFisher Scientific) as per the manufacturer's recommendations. After 72 hours of depletion, RNA was harvested using TRIzol (Life Technologies 15596018) as per the manufacturer's instructions. Briefly, 3 µg of RNA was run on a 1% agarose/1.25% formaldehyde gel and transferred to a Hybond-XL membrane (GE Healthcare RPN303 S). RNA species were detected by hybridization with the following radiolabeled oligonucleotide probes:
